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Abstract

In the framework of the Physics Beyond Colliders (PBC) study at CERN, the Electric Dipole Moment (EDM) working group is investigating the feasibility of building a storage ring to precisely measure the permanent electric
dipole moment of the proton [1]. Protons are stored in an EDM ring at the so-called ‘magic’ energy of 233 MeV using only electric field elements in order to ensure that spin and momentum vectors precess horizontally at the
same rate. For a proton with longitudinal spin, any EDM manifests itself as a measurable vertical spin precession. As a preparation for this main ring, a prototype ring (PTR) is proposed to demonstrate the feasibility of
technologies that are not yet operationally confirmed. The PTR is to be small and simple to contain the cost, and will therefore have a circumference of < 100 m. The power supply voltages of the PTR will be limited to 200 kV.
The mainly electric field ring will store protons at an energy of 30 MeV for the Initial stage and 45 MeV for the final stage (where frozen spin optics will be pursued). This article describes the challenges related to the electric
leld quadrupoles of the PTR as well as to the injection elements. The feasibility of the each element will be discussed and the outstanding issues are highlighted.

Proposed EDM prototype ring (PTR) ] Quadrupole

Introduction 30 MeV and 45 MeV variants Characteristics and mechanical concept
The PTR is planned in two stages: a 30 MeV proton ring using electric (Principal parameters of electrostatic quadrupoles (QF, QD))
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terminated with QF quadrupoles, the overall radial size of this element determines to a great extend the injection
angles. The QF design therefore should minimise the horizontal width of the device. To inject, the beam is deflected
by an electrostatic septum followed by a fast pulsed separator (fast deflector).

Since the revolution time of the ring Is around 1.5 ps and at least 2 bunches need to be injected (clockwise (CW)
and counter clockwise (CCW)), a rise and fall time of the kicker is needed of < 250 ns, ideally even 200 ns to allow
the injection of 4 bunches in total (2 CW + 2 CCW).
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( Injection element layout in the long straight section >

Injection equipment
Concept and characteristics

CPrincipaI parameters of injection elements for 45 MeV protons)
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Conclusions
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To Inject the polarised proton beam, the long straight sections and large beam aperture required impose
(Electricfield profile and homogeneity of the stripline kicker.) (Maqneticfield profile and homogeneity of the stripline kickeD relatively high voltages on the injection elements. The QF quadrupoles are designed to minimise their
transverse footprint, as to minimise the required kick of the injection elements.

Using a stripline kicker (with both an electric field and a magnetic field component) the beam can be injected In
the baseline lattice.

Tests with CNT wire as septum anode indicate that for the time being modest fields of ~ 3 MV/m can only be
obtained. Conditioning with this type of anode is very difficult. Conditioning under nitrogen at atmospheric
pressure seems to be an effective preparation to achieve the highest fields under vacuum. Conditioning under
argon with partial pressures in the region of 10 mbar seems to improve the wire surface finish (polishing
effect?). This effect is for the time being only observed on the part of the anode, which may explain why no
subsequent improved HV performance has been observed as yet.
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